A study of genetic diversity in 20 okra genotypes for 22 morphological and agronomic traits (13 quantitative and 9 qualitative) was laid out in randomized block design with three replications during 2015-16. The phenotypic and genotypic variances, phenotypic (PCV) and genotypic coefficients of variation (GCV), heritability, genetic advance of the characters were studied. The genotypes demonstrated wide range of variability for all characters. In this study PCV was higher than its corresponding GCV thus revealing the role of environmental factors. High heritability (h 2 b) was recorded for all characters except for days to first flowering (27.76%) and days to 50% flowering (34.67%) which have moderate values. Genetic advance in per cent of mean was high for all the characters except moderate for first flowering node (12.88%), fruit length (17.59%), fruit diameter (13.99%) as well as low for days to first flowering (1.69%) and days to 50% flowering (2.28%). The higher value of genetic advance indicates that selection of genotypes on the basis of these characters is desirable. Fruit yield showed positive and highly significant (at 1% level of significance) genotypic association with fruit diameter, number of fruits per plant, average fruit weight and number of seeds per pod. The genotypes, viz. Kashi Kranti, Kashi Satdhari, VROB-159, Punjab-8 and Kashi Mohini were found promising for most of the yield contributing traits. These genotypes could be used further in hybrid breeding programme.
INTRODUCTION
Okra (Abelmoschus esculentus L. Moench) commonly known as lady's finger and it belongs to the family Malvaceae. . It is one of the oldest cultivated vegetable crops and at present it is one of the most important vegetable crop cultivated in tropical, sub-tropical and warm temperate regions of the world. However, okra is widely distributed from Africa to Asia, southern Europe and America (Ariyo, 1993) . In world, India rank first in okra production with 72.9 % share in world okra production and produces okra in an area of 532.7 thousand hectares with production of 6346.4 thousand tonnes and productivity of 11.9 tonnes/ ha (Anonymous, 2015) . Highest productivity is reported from Ghana (20.0 tonnes/ha) followed by Egypt (14.0 tonnes/ha). In India, West Bengal (14% share) is leading okra producer in the country followed by Bihar (12% share), Gujarat (12% share), Andhra Pradesh (10% share) and Odisha (9% share). In Bihar okra is grown in an area of 58.08 thousand hectares with production of 783.54 thousand million tonnes and productivity of 13.5 tonnes/ ha (Anonymous, 2015) .In any crop phenotypic and genotypic coefficients of var-ISSN : 0974-9411 (Print), 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org iations are useful in detecting the amounts of variability present in the genotypes. Greater the variability and diversity in the population, more the chances of effective selection for the desirable plant types (Vavilov, 1951) . Okra belongs to the family Malvaceae and having significant variation in chromosome number and ploidy level in different species under the genus Abelmoschus. In okra the species Abelmoschus angulosus, has lowest number of chromosomes, (2n = 56),while in the species Abelmoschus caillie has highest chromosomes number (2n = 200) (Singh and Bhatnagar,1975) . The cultivated species of okra have somatic chromosome number of 130. Okra appears to have originated in South Africa or Asia as reported by Thompson and Kelley (1957) . Genetic variability/ diversity is utmost important component of plant breeding which is a major tool being used to cope with the ever-increasing pressure of an expanding world population on food production (Ariyo, 1990) . The high yielding varieties of okra has been primarily developed by exploiting the genetic diversity available in the crop. This information on the nature and degree of genetic divergence is essential for the breeders to choose the promising parents for purposeful hybridization in heterosis breeding and in order to benefit transgressive segregations (Khodadabi, 2011) .As per the view of Ariyo (1993) , vegetative traits of okra are positively correlated with yield and thus traits such as fruit size must be given prime attention in the selection of okra species for breeding programmes to improve yield. Moreover, the average weight and number of fruits/plant have been consistently identified as critical determinants of fruit yield (Saifullah and Rabbani, 2009 ).As we know that India is the richest country for diverse genotypes of okra. Geographically separation, genetic barriers to crossability, and different parents of evolution are the main reason of genetic diversity (Kumar et al. 2015) . As well as success of the hybridization followed by selection depends largely on the selection of parents with high genetic diversity for traits of interest (Solankey el al., 2013) . The present investigation therefore undertaken to evaluate genetic diversity among the 20 okra genotypes to find out promising genotypes for different traits for enhancing the fruit yield.
MATERIALS AND METHODS
The experiment was conducted using 20 okra genotypes including 4 checks i.e. Kashi Pragati (VRO 6) (Fig.1) . The recommended package of cultural practices was adopted for raising the crop (Fageria et al., 2003) . Observations were recorded on 22 economically important traits (13 quantitative), viz. days to 50% flowering, first flowering node, plant canopy width (cm), number of primary branches per plant, plant height (cm), fruit length (cm), fruit diameter (cm),number of fruits per plant, average fruit weight (g),number of seeds per pod, yield per plant (kg),fruit yield (q/ha) and (9 qualitative traits)fruit: number of ridges (5, 6, 7, 8) 1948) . The genotypic and phenotypic co-efficients of variation were calculated in accordance to the procedure outlined by Burton (1952) . Heritability in broad sense was calculated as per the formula suggested by Burton and Devane (1953) moreover, genetic advance by Johnson et al. (1955) . Phenotypic and genotypic correlation coefficients were calculated as per formula suggested by AlJibouri et al. (1956) .
RESULTS AND DISCUSSION
In the present study a wide range of variation in mean performance of genotypes were observed for all the characters. There was uniform yellow petal colour for all genotypes expect Kashi Lalima and VROB-159 i.e. red petal colour as well as these genotypes have red fruit colour while rest of the genotypes have green fruit colour (Table 1) . The genotype, Kashi Kranti, gave significantly highest yield per plant (253.25g), compared to other okra genotypes (Table 2 and 3 ). The earliest flowering (days to first flowering and days to 50% flowering) was observed in the variety Kashi Mohini. However, VROB-159 has lowest value for the first flowering node which is at par with the genotypes, Pusa Makhmali, Punjab-8, SB-2 and Kashi Kranti. The phenotypic coefficient of variation (PCV) for all characters was higher than the genotypic coefficient of variation (GCV). Kumar et al. (2015) also reported higher PCV (26.25%) than GCV (23.71%) for fruit yield in okra. Similar trend for GCV and PCV was also reported by Koundinya et al. (2013) and Khajuria (2016) . In present study, the phenotypic coefficient of variation ranged from 2.95% (days to first flowering) to 27.13% (Plant canopy width). The phenotypic coefficient of variability expressed in terms of percentage was comparatively high for plant canopy width, number of primary branches per plant, plant height, number of seeds per pod, fruit yield per plant; moderate for number of fruits/ plant and average fruit weight; moreover, low for days to first flowering, days to 50% flowering, first flowering node, fruit length and fruit diameter (Table 2) . Kumar et al. (2015) also reported low PCV for days to first flowering, days to 50% flowering and moderate for number of branches, number of fruits and fruit yield in okra. In any crop species, higher the coefficient of genetic variation greater will be the chances of improvement in that character. In this study genotypic coefficient of variation was higher for plant canopy width. However, moderate value of PCV and GCV was observed for plant height (PCV= 21.60%, GCV= 21.27%). Bagwale et al. (2016) found highest PCV for number of branches (69.72) followed by fruit yield per plant (46.17). While moderate PCV was observed for traits plant height (27.30) while lowest PCV was observed in number of seeds per fruit (dry fruit) (11.76), length of fruit (9.49), girth of fruit (8.28), number of ridges on fruit (9.36), days to initiation of flowering (6.68) and days to 50 % flowering (6.60). okra were also described by other workers (Dhall et al., 2003; Singh et al., 2006; Jaiprakashnarayan et al., 2006 , Yadav et al., 2010 and Koundinya et al., 2013 . High heritability estimates coupled with high genetic advancement in per cent of mean were observed for plant canopy width, plant height, number of seeds per pod and for fruit yield per plant (Table 3 ). This indicates substantial contribution of additive genetic variance for these characters. These results are in consonance with the earlier workers (Indurani and Veeraragavanthatham, 2005; Mehta et al., 2006; Karri and Acharyya, 2012; Koundinya et al., 2013) . Therefore, improvement in these traits would be more effective by selection. The correlation studies indicate that days to first flowering have positive and highly significant association with days to 50% flowering (rp = 0.804, rg = 0.784) ( Table 4) . Similar pattern of correlation in okra were also reported by Balai et al. (2014) , Solankey et al. (2014) , Ahamed (2015) and Binalfew and Alemu (2016) .Fruit yield showed positive and significant association with fruit diameter, number of fruits per plant, average fruit weight, number of seeds per pod. These findings of character association are in close conformity with the findings of Balai et al. (2014) and Binalfew and Alemu (2016) .
Conclusion
The variability parameters of the present study indicate that optimum variability was present in the research work. association with fruit diameter, number of fruits per plant, average fruit weight, number of seeds per pod and first flowering node. These characters and genotypes can be very much useful in future hybrid breeding programme of okra for higher yield and quality.
